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HIGH PRECISION STERCO YITWERR

FINAL REPORT

1. TPROJECT OBJECTIVES

1.1 The objectives of this project were to wonitor the design and
fabrication of the High Precision Stereo Vieusr and to test and
evaluate the instrument to datermine its suitability for genmexal
Navy photo interpretation use,

1.2 Authority

STATlNTI-&.B Bavelopmant, test and evaluation of the High Frecision Stereo
Viewer vere cenducted under ||NNEGKNGNGTTTTNN STATINTL

I of ! September 1966,
1.4 Rackground

1.5 The Hiph Precision Stereo Viewer (Figure 1) was developed as an

[ER iwproved versicn of the High Magnification Stereo Viewer (NAVPIC rveport
203/63-U) developed for the Navy and delivered to the Center in late
1962,

s

1.7 The prototype imstrument, designated model No. 387 by the manu-
facturer, was highly successful in its own right ss a stereeo viever,
By the time it was cempleted, however, many improvements such as
menouration as well as greater optical and scaoning versatility had
bocexe feaoible through recent advancements in electro-optical
technology.

1.8 The subject instruwmont, designated model No., 5524-101, Serial No.
103, was developzd from Proposal No. 3524 of
July 1963 for an improved version of the mcdel 387 viever.

STATINTL
2, DESCRIPTION

2.1 The High Precision Stexeo Viewer 18 a fiber optic direct viewer
with maasurement capability. Film transparencies in roll or chip form
and of diffcreniial scales and orientations may be scanned and c2asured
in stereo over dual 9 x 18 inch formata. The opcical system provides
wvide versatility avallable at the eyepiece assembly (Figure 2) aleng
with indepeandently variable zosm magnification of 1.6 to 128 tices,

The imstrumcnt 1o comprised of three caster mounted wnits. The viewing
console, oF major unit with felt padded leveling jacks is 92 inches long
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by 534 inches in width (38 inches with shelf folded) and 65 inches in
height to the top of the cantilevered eyeplece cartying arm., The ctheorw
two units ave both 18.5 by 26 inches and 33 inches in height, They are
the control cabinet (Figures 1 and 3) and the power/vacuum cabinet

{not shown), Input power requirements are 115 volts (r1iov), single
phase, 30 aap, 60 cycle current. In full operation, including the
vaeuum unit, the viewer useg about 17 amps with a momentary surge to

25 ampo uponm actuation of the vacuum unit svitch.

2.2 Optical System. Considerable optical vergatility is incorporated

in thic viewer., The optical system provides eye station reversal, image
inversion, binpcular monoscopic viewing, superimposicion and full rota-
tion. Three ontical dark filters in each eye path may be used in com-
binstion to provide 50, 75, or 87 per cent light attenuation og dimming.
This methed is used aleng with varying voltages to mateh light levels
unider a stereo pair of different densities to obtain a minimum difforence
in color, The physical chazacteristice of the optical gystem are ccn-
tained in Table 1, Images avxe vclayed from the scanning heads (Plgure 4)
to the eyeplece assembly by two flexible optical glsss fiber bundles STATINTL
called "fiberscopes" by the manufacturer, ||| | )N e fivers-
scopzs are 3/4 inch aquave coherent fiber bundles 6 feet in length. The
assenbly 1o ceouposed of individusl fibers of 10 micron diameter (.0004
inch), sub-assembled imto multi-fiber bundles of 36 fibers each (6 by 6
fibers oquere), The total 3/4 inch square assembly is compoged of the
multi-fiber bundles.

2.3 Mochanileal /Electrical Degcripiion

2.4 The pcamning system provides six overlapping speed ranges with two
motor speedo and three gear sizes. Two independently rotatable joystick
asoexblies are centrolled by a wmaster joystick. Scanning direction semnse
19 waintained by rotating each control independently, to the sam2 azimuth
a6 the corresponding eyeplece. In the uncouple mode, each joystick
osgembly ia free to vespond to different magnifications used to match
different scales and maintain stereo separation mechanically by driving
the scanning heads at different speeds and in different directions.

2.5 Film is transported manually by twe hend cranks at the fromt of the
inoctrement. A single roll of film 13 positioned across both platens.
Dual f£ilm rolls are each fed to the center, dewn into the insirumong,
ocut ond up to the take-up spools cutboard of the respective f£ilm supply
opesl om each side.

2.6 Tilm loops may be formad in single rolls to bring widely saparated
stereo image aveas within ocanning range. A constant loop of any length
up to 17 feet cam be formad and maintaived while cranking threugh suc-
ceeding stereo psirvs. The motorized lood forming rollers are used to
cazry film roll ends frca the center, doun internally and cut toe ths
acecens deorn when two rolls are used as deccribzd im 2.5 above.
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9,7 74im holddown is acccomplished by a vacuvm System consisting of
suall greoves in the glass platens, clesx lucite plastic monifolds
at the Sront end vear film edges and atninless steal manifolds at
the center. The power/vacuvum gystem supplies positive alr pressurs
te waige the centar manifolds and provids a nrotective alr cushion
upon wvaich the film wides when being transported.

2.8 Goporal illumination is provided by Avisto grids pogitioned teleow
tho half-inch thick frosted plass platens with rheostatically varisble
intensity.

2.9 High intenoiry illumimestion in the optical system ilo provided by
two incandaccent DKM lawmps using 250 watts, 21.5 volts, vith a Tated
14ife of 25 hesrs. Bach vhecstatically variable lamp ie positioned
under a ocanning head at the end of a following arm ond is preclcely
Aalined with and tracks each of the two optical paths.

2.710 Msnsusgatlon is provided by rotary ehafc encoders which afe
peaitioned at the eod of the deive scrcews for each of the four aned.

2.11 The encoders axve brand non-contact magnetic encoders,

manufactured by asupplylng 1000 counto po¥
cvovolution. Reading a tranelation along drive BCYCWO of 2.5 milli-

motor plech, the 1000 count ancoders provide a least cownt of 2.5
mlerens at the film. Poueyr of 12 wolka i6 cupplied by the readeout
syntem which im turn rocelves the signals that ave interpretcd as STATINTL

COWNEs .
STATINTL
This iz a tvo am!a

2,12 The veadout system curwently being u
spLay and & pa ard which may b

Medsl 182 pupplied by the
wnit with olx diglt Nimie tube 39 e
pregraneed,  The two azeo {x and y) of the current resdout device a§§T7¥T|thL
vecd alternately to read the left or vight gide (marked INC-1 snd IFC-2}
sclocked by a toggle sultch on the rosdout control pamel. (Piguze 5)
Tha 2.5 aleron incroments cen be read vigrally at the and
recordad sutcmatically on a ¥ridem tape punch wnit in IEP-21 Gooputaw
binary code. The waw x and y dimensiens may then be translated by cimpla
fovaulas oF ccaputer progroms to obtain actual dimensions ia foot. An
11leminated dot weticle is used in the ceater of cach ceptical path ao

a peference point for vaspuring. 4 GO 1630 ircandencent lamp Lo woed.
The dot reticle is lecated oa each scawning head where size 18 contrvelled
by an izio dlaphvapgm. The sppavent gize fo the eye is varizble by a
subtended anyle ranpe of cuo to four awc oinvtes ot oll mopnifficstions.
The iutencity of the limht dot ia yoltage verisble from the comsnle.

ced is the

3, TIUVESTIGATION

3.1 Eppincacing Tents., %he folloving erginseriag testo wvere cenducted
by poroconal of the Bvsluatien Noportment of the Naval Deccannisoonee
and Yechnlenl Suppest Canter.
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3,2 The Optical System was tested for resolutiom, nlignment and machane
jeal functions which include hand operated controls as well as motozized
nocn and objective lens selection. Rasolutlon was read with a otandard
1053 Alr Porce resolution tavget andé a &% optical assist at the eyeploce.

3.3 The Scemning System wasg tested for proper directiom, speed, coupling,

smonthness and controlability.

3.6 The Pilm Drive System was rested for effectiveness of the tramaport,
lecping end holddewm mechanisme as well as smoothness, timing and £ilm
safety.

3.5 Illvmination The general and hiph intensity illumination vere tested
for the adequacy of theiw light levels using a Spectra Brightnmeos Spot
Mater readimg in Teot Lagbaris. Phe amount of heat produced by each

11 lumination oystem was tested vsing 2 thevmorouple with density 1.0 £4im
and read by a lrown Potenticmetex in deprees Fehrenhelt.

3.6 Mznguzation The ®.¥ measuring system was tested with precise 8 by 9
inch glass prid plates with disgonal lines and cxoss haly interoections
at right angles. Abaolute and relative accuracy as well as repaatability
were teoted, Way otraightnecs was tested at iptervels of the 9 inmch

square intersections.
&, TEST RESULTS

4.1 The following ave test results obtained im the course of investiga=
cions described in paragraph throe.

4.2 Optical System Th= rosolution obtained with this lastzument excecds
the gosl as moy be eeenm in table 1 compared to the contract specificaticns
of 8 1/sm per power at 5% linear to 3 1/um per power at 125X magnificatien.
The optical modes and sgsociated comtrols of this ipstrument funckion pEoe
perly and effectively. Prem four loading wodes, it is possible to achicve
any combination of sixteen orisntations of a stereo pair on twd rolla of
§1im. Howaven, encept for demsuztration purpoces, noe moLe complieationo
than mecessary should be used, to simplify set-up and acanning procedurces.
The image super impesition feature is especially useful in coentewing
fields, in metching scales, rotetion, aend light levels of any glven otereo
paiz. The notorized ncin was timed at 7 seconds from limit to limit.
Cverall placoment and effectivencss of the controls is pgood eppecially
censidering the deprec of optical versatility provided.

4.3 Scanming System., Unlimited differential rotation may be eet into
the optics and with correcpeonding joystick rotatiom, the scapmaing system
maintains sterco vemarkably well. With the different scanning opecda

available in the uncouple mode, twO vertical photos of 1:3 scale difference
were scanned with good stereo maintenance. The §ix scanning speeds range
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fpom 0006 to 45 imches per wminute; more Lhan adequate to accomplish
three diotinct opevstions of slewing, scarming and point pesitioning.
The netual speed ranges tha? were tested are contained in Toble 3.
meod range number three (slow motor<high pear) is rot recommonded for
routine ues due to 1te lack of swesnihness. For several actual peointing
epegntlon probleoms, it was found that switching between gpeed ranges

4 and 6 puited rhe need for preciscly rlacing tha dot reticle on ome
deoired imag: peint and rapildly scamning to the next. This meent
puitching from vamge Four to aix o lew to high gear. A matal tab wag
cdded to the pear selectiop lever to give it wove prominence and to
cape the basically otiff action of the togale switch wsed inm thio
ceatrel,

4.4 Tiln Deive 3ystom. The manual film tranoport was found to be ade-
guate ond 2he vacuvm £1im holddown action wae completed within one to
two seceeds, A dolay valve to sllow the operater time to draw the

£ilm tight bofore vecuum pulldown is not currently being used, because
thip added stop was found to be unmecessary. [Roll £4lm scratching wag
cosentially eliminated by precisely aligning all the rollers and guides
as well as spacing the vear clear lucite vacuun manifolds vertically
feem the glass platens at wore than 010 imch clearance., The loop
forming wechanism was timed at 50 saconds for both forming and returhing
the laorgest loop of 17 feek. The genoral effectiveneccs of the {ilm
handling system was found to be satisfactory.

4.5 Illwmination. The gonewal and high intensity {lluminatioms wore
found ro voot adequately the dasign geals. Readings in FPoot Lovborts
ave ohowm im Tablee 1 and 2, Heat produced by the general illuminstion
wao B3 degroos F. Heak produced by the meximum high intemsity illumina-
tion laveled off in less than 30 minutes a2t a hiph of 125.5 degreso V.
from an ambiemt 77 degrees F. Both avre within acceptable limits.
STATINTL

4.6 YMensuration. Aceuracy and repeatability of the X-¥Y measuriny system
is good., The 2.5 micron least count is large enough that no erceptible
deviotion vas detocted with available test equipment. Theh
readeut with wire patchboard allows an infinite variety in agfangoasnt
of cutput infermatien, WHard copy from the Libraccope computer typee
weiter is being used with simple caleulator formules for prelimimary
imvestigation ¢f mathematical conversion and vectification.

5. DISCU3SION.

5.1 Menouration. Computer programs are being daveloped to utilizne the
auteratic charceteristics of the measurements available with this inotru-
went te drive the BAT Dataplotter for autenatic plots in a point to polnt
sequence,

5 Enclosuze (1)
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8.2 Piher Optie Bundles. Although the nuslity of the total fiber optic
aoeerHly evoss-nection 1s good, it 1s not avlte as pood as the smaller

{% dmch oquone) bundles usged in the 287 proteotype. The reason for this
i wvaported te be greater difdiculty inm The wenufactnre of the lavgerw
bwadics,. The recult 15 more lvrepular voide between wmulti-fibern thoveby
ireraasing the psrcentapge of total vold area. Determination of the
pvs.Jsm:ﬁr@ of th2 f£iber optics can be made by waasvriog the breakane

of vhe oulti-fibers. In the 287 wodel, it woo cstimsted that vhen h“eek
gr2 of the wulti-Fibers {(from constant flexiug during ccemning) reached
h, the cables should be veplaced. Perilodic photographs from the time
of imntallation in Cotober 10452 to Avgust 1866 show that by actuval count,
mkiziefibor breskape has increased from 2.4 te 2.7 per cent. ZThic is

an inereas: of ona guarter ef one per cent {.25%). Pven by a much more
oevere count, breakage over the four yesy period could be said to remain
batveen 2 awﬁ 3 per cent. Gince the physical dynamics reguired by the
8n%.4 eobles, even though they are slightly lavger, sre nearly idsntical
o those of the 387 viewer, the outleok is good for nearly pnegligible
datenioration of the fiber cables.

5.3 Mrom Pectors. Although not tested, the noise level produced by thic
instrurant Should be comsidered in detemmining its location. The aix
muffin fans used preduce a cteady hum of o level foreign te the usual
?.1. opace. The imape emharncer motors add to the basic noise level. The
vncuum £1lm holddovm alen adds to the total nolse level produced by this
inotrurent. Indications ave that manimum wtility of this instrurent will
probably be gaincd by installation in sn isolated P.I., workimg opasce ocuch
as o neagby inotrumont weom. A lovation such as this provides reom for
different proups to utilize the subject instrument as well as asscciated
equipront such ot ccamputers, plotiers and storsge and retrieval units for
refeovonce materizle.

5.4 Improverents. Since the design of this instrument, improvemento that
have Locems fsaaible {newe of which may be seen in Figure 6) are ansmorphie
eyeplecas, wotorized £ilm drive, flicker mechanisms for change detection,
encodars of difforent and variable count vates, additionsl loopimg, film
cleaning unit, chip stovape/fvieving, sutomatic stereo correlaticn, tale-
vinion monitoging, and osube-micron lsser interfevometer measuring systens.
Semz of these and other concepts will mate their need felt and lond
thomselves to retrofitting to this instruwant in the future. CEChould a
finor count oF mou¥e accurate measuring system be contemplated fox vetroe
fitting to this imstrumesnt, a prolimimary otudy should be made wsing a
roading system romoved fzcm the driving screws cuch as optical scalen or
laser intexferematry with a finor count, rcading to one micrem or less.
Precice stage lorvatien in relatiom to aptiaa could then be used to detect
discropancies such as dwvive cevev play 67 worpage accurately ever the
entive length of the ways. This type of information could be uced to
indicate the precies cut-off point im foesibility of mamouration accuvacy
and motheds for vetrofitting in this instrument. Other iwproversuts
which could be utilized are aunilliary hkeyboard end typeuriter unles
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available for the Telecordex to pive additional aymbol capability and
additional axis readers. Feading forr weasurement axes in the cubject
viewer in otereo with the present twe awis reader, ihe measuring seduence
must be repeated for the left and right side alternmately. Adding two
axes to the present readovt or purchase of a four axis unit would proe
yide the capabilicy of simultanecus measucemwent of both images in a
stereo pairv.

6., CONCLUSEIONS

6.1 The High Precision Stereo Viewer is entirely useful in its present
form for Mavy photographic intevpretation use.

6.2 This viewer offers good optical cualitv and versatility for use in
detailed photo interpretation. The high resolution stereo viewing
versatility and measuring capabilities of this anit could make it a key
inotrument in helping to moke the transitien from present hand mathods
to computerized real tiwme photo interprefation.

7. RECGRMENDATICNS

7.1 It is recormended that the viewer be used operationally within the
Cormand for detailed phote iIntevpretation.

7.2 It i3 recormended that the Centey continue to investigate poasible

irproverants in the viewver itoself as well as mensuration technigques
and programs to widem the utility and apnllcation of the instrument.

TARBLE 1 OPUICAL CHARACTERISTICS

OBJRCTIVE LENS NUMBER 1 2 3 4
Objective Lens Rating (X) 5 .9 3.2 2.5
&:1 Zoom ¥opnification Position Low ig_ﬂigh -L:ow 1 Higlfz.;s;w“r—;ﬁ;g; ;,.;f; !"%X;gi;_
Zoom Mapnification Rating (X) .7 3 .7 3 .7 | 3 | F103
Neminal System Mag. (with 4.45X eyepiece) 1.6 6. | 2.9 ; 12 |10.1 A3 %39 ’ 128

| Syotem Resolutiom (Lines/Millimeter) 13 57 26 91 114 ! 332 éZSé ié&S
Lincs/Millimster Por Magnification 8.1 8.4 |8.9 706 u.si 7.5 18.5 5.0
Field of View (mm) 60 14 35 .8 9 l 2 "3 boo7

Max. Hipgh Intensity Illunination  Left 250 110 | 600 ‘3500/. 200 . 135 r?txoe . 165

available cn auxis at eyepilece ) , : .
{in foot lamborts) Right 320 - 1M 750 ;320 | 700 ' 120 2300 . 180
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TABRLE 2 GENERAY, ILLIMINATION
Readings in Foot Lamberts normal to surface of film plame.

IEFY PLATRN

it A -

‘! 1200 1250 1200 1000 1100 1050 :
E 1250 1250 1200 | 1050 1200 1100 :
‘ 1100 1_1_%(1., o 1")5?‘ | QQQ o "‘iﬁzmwm_ B ,__i?__j
TABLE 3 SCANNING S7EEDS
Speeds in inches per minute
N Max., Zoom Min. foom
Speed Motor Ceay Range (in/Min) Ranpe (In/Miin)
1 alow low 0006 - .010 <003 - 030
2 8low med L0045 - 080 020 - 350
3 slow high 330 - <550 J150 - 2,30
4 fast low 010 - .200 050 = )
5 fast mad .080 - 1,50 350 - 6.50
6 fast high . 550 - 10.0 2.50 - 45.0
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STATINTL Hign Magnification Stereo Viewer
prototype) Fiberscopes (3" x 3" x 6")

LEFT 10-62 - ’ '
__2_ . 6“3%‘ fireakage 2 %S{grég]:GZ
s ) . eV Preakage

At tJ.me of manufacture of cable in October 1962

R

LEFT 8-66
2,39% Breakage 2.43% Breaka
(.25% Increase) . o -

’ .2
In August 1966 » three years, ten months( li:ezl'n crease

+

Approved For Release 2002/01/02 : CIA-RDP78B04747A002100090006-4




